Impairment of humoral immunity to Plasmodium falciparum malaria in pregnancy by HIV infection.
HIV infection increases the risk of malaria infection in pregnant women. Antibodies to variant surface antigens (VSA) on infected erythrocytes might protect against malaria in pregnancy. We postulated that HIV-induced impairment of humoral immunity to VSA mediates the increased susceptibility to malaria. We compared serum concentrations of antibodies to VSA by flow cytometry or agglutination, and to merozoite proteins AMA-1 and MSP119 by ELISA, in 298 pregnant Malawian women, and related the findings to malaria and HIV infection, CD4-positive T-cell count, and HIV-1 viral load. Concentrations of IgG to placental type VSA were lower in HIV-infected women than in HIV-uninfected women (median 8 units [IQR 4-23] vs 20 [12-30]; p<0.0001), among women with malaria (p=0.009) and those without malaria (p=0.0062). The impairment was greatest in first pregnancy. Agglutinating antibodies to placental VSA were present in a lower proportion of HIV-infected than HIV-uninfected women (58 [35.1%] of 165 vs 50 [53.8%] of 93, p<0.001). The degree of antibody binding by flow cytometry was correlated with CD4-positive T-cell count (r=0.16, p=0.019) and inversely with HIV-1 viral load (r=-0.16, p=0.030). Concentrations of antibodies to AMA-1 were lower in HIV infection (p<0.0001) but were not correlated with CD4-positive T-cell count or viral load. Responses to MSP119 were little affected by HIV infection. In multivariate analyses, HIV was negatively associated with amount of antibody to both VSA and AMA-1 (p<0.001 for each) but not MSP119. HIV infection impairs antimalarial immunity, especially responses to placental type VSA. The impairment is greatest in the most immunosuppressed women and could explain the increased susceptibility to malaria seen in pregnant women with HIV infection.